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Dear Mr. DeRBever:

Attached is one seeret rough draft copy of the notes I used for the
resums given to the Stack Gas Working Committee meeting in Washington,
January 12th,

411 of the data in these notes may be found in greater detail in the
progress reports now issued every two weeks by the Laboratory. I
believe you now receive copies through channels,
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Hotes on talk by C. E., Winters before Stack
Gas vorking Committes - iashington, D. C.
January 12, 1949

This discussion considers particulates cnly == R VA

IATas? hat SR Tt S S

L PH = Lopkan, zrinte A

Reactor Cooling Air (Apparently the leaser problem although has recsived the
greatest attention)e<Filter performance.

1, Present curve of pressure rise - glso ion chamber readings
2, Filter pocket removel = December 28, gave activity distribution

(page 3 - Progress Report No. 13). Based on whole filter house =
for 45 dayst 82
Dirt load = 10 lbs - Dirt analysis (Strong Ca, Xg, Nat Very
weak 3%, A}

Dirt activity - 3.5 x 107 d/min/gr .

Activity load (45 days ) 110 me & wmr N
Plan to relosd with FGe25 & Fge50 Bﬂ‘m"“ﬁf Of_ cbg C
By,

patdliG £ ¢ 1971
3, Efficiency of removal - Barrisr experiments - ay ¢ »
0. dava collegilens
Before Between Aller
58 52 27
g 4b 16
OL 56023 00034 0.0 -
T4(2~18 days) 16 days 23 days 26 days

Resulis as above very inconslusive = ;
Baok:sfde of barrier gave resding 1/2 as high as froat (/)
Base sheet -~ paper - barrier experimsnts also confusing - but
give resulte compareble to the above, 7ill try barrier - base
sheet or paper - barrier in series to ocbserve figsion gas decay
effect,
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4e Rochsster measwement - before filter installations

Size Range
0 - 005/(4 13 - 25%
05 = 1,07 22 - 27%
1.0 = 2,07 22 - 43%
2,0 = 4407 17 - 21%
FAR B 600/" 5 = 6‘
6 -8 N~ 1 - 3%
g - =10 1%
» 107 1-3%

5, Other groups - measured before filters were instellec =

Cyclone = found active perticles, 10 to 1 mm in diameter

Smaller particles present but impossible to distinguish between
active and inactive,

Fission gases obscure particulates.

Gross aaslysis by weight - 1% U, 2 « 3 years in pile,

Early tests 10 mc/hr - dust 108 - 109 d/min/g.

Occasionally particles of radiocactive conorete break off and g0
up stack.

6, Slug rupture experiments:

1000 hre @ 250° F @ 70'/zec

Dense flakes U30g (U0)2 produced

1 slug U metal pertiele lost 295 grams to form 392 grams oxide

(T Az ot Soleium oxide formation 348 grams; therefore, very little, if

any, lost to air stream,

U metal very uniformly eroded.

Slug grew to 2" in dismeter - experiment c¢iscontinued. Conclude
that seanning should detect gross breakage.

7. Conclusionss
Cuestionsble that pile now a major fraction of the area problem.
Zusstionable that pile was a major fraction of the area problem
except for undetected slug ruptures or major blockages. This
does not ssy vile should be ignored - especially beoauvse period
tested wmas very favorable from slug rupture viewpoint
Other Sources:
Sampling methodss Cyclone and CWS filter paper.
706D « November run dats - per run

Uell Vent Air - (as measured 4 days after run - apparent 1/2 1ife 6-8 days.
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Cyclome 130 170
Paper 15,000 Not determined

Now have filter

Yogpel Vant Alx
£o:
First 6% of run only % days old 1 day old, iplu other contributors)
T4 » 6-8 days .
r ~ r N
Cyclone 180 90 0.05 Not detected
Paper 31200 Not determined 470 Not determined
Digsolver Veph T4 = 68 days
Before Fllters After Flltexs
Y
Cyclone ~ 220 mo - (one jar loat) 2.7
Paper 140 me 32

Het _Pilot FPlank = per day
Dissolver « few. < ¢

Vessel Vent = 0.5 me v , 3m /S Th = > 1 month
Cell Vent (plus others) <1l mo v Owi me

706=C - Jodipe « per day when operating
Disaclver - 1 me ¥4 mo &5

Sampie . January 706-D run now in progress
Refare and after cell vent filters
After digsolver and vessel vent filters

make of7 sample after each impcrtant group of operations rather than integrate
whole run - hope. to shed light on type of operation causing varticulates.

Jnstallation Prograps
Procure and install Trion Company electrostatic precipitators forr D Building
vessel vent and dissolver vent line expsrimentation

Install something on Rolling M1ll Building vents
Looking over swrplus precipitron - reverse voltage



General Future Flang:

Assuming no startling results for D Building run in nrogress, will recommend
combining all vessel vent and dissolver vent lines from C and D Ruildings
and new isotope area through electrostatic precipitators and filters.

¥#ill recommend that all hood vent air from new isotope srea go straight to
stack until shown that radicactive particles may be Zound in air,

W1l recommend that no money be spent on hood eir unless particles can be
found in hood airj; otherwise, new installation « use precipitrons?

Recomperdationgs
Before reascnable selections of equipment can be made must know first the
standards, even if arbitrary:
1, Establish reasonsble tolerance for particulate ubrm’ ‘1n- stack gases,

a., Flexible rule to allow for stack height and local iotamlogiul
conditions,

be Two standards:
(1) continuous discharge
(2) disaster conditions S

In settling standards, one must remember that Gaquhna havs found all dust
particles containing activity due to natural radoa: d@éﬁy daaghtera.
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Attached 18 & draft of the paper on "Radicactive Alx
Coataminants from Chemical Separstions Processss™, I¥r.
B. J, Witkowski was originally acheduled to present this
talk, but since he 13 on vacation somecns vill have to
substitute, ., C. P. Coughlon has done most of the work,
You may vish to ask him to handle this sssigoment. If he
does not wish to participate, I will be glad to act as N,
Witkowaki's stadd-in.

It ia ay undsrstanding that you will compile this
paper vwith the others zud issue s complete report on the

mseting.
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BARBIOACTIVE AIR CONTAMIEANTE FROM CEEMIGAL SEPARATIONS PROCESSIS

(Paper for oral presentation before Stack Gas Working Group-
CRUL - June 21 and 22, 1949)

The output of radiosctive particulate matter from the various chemical
separations processss resains the msjor coutridutor to aree coutaminstion.
%mmmmmmmmmmmmmxw
of material being released to the atmosphere. I will atteapt to outline
the various systems in cperation and the results of the recent corrective
procedures,

It might be well to meuntion at this poiat that most of the Iaboratory
"hot® hoods and some "hot" coll operwtions coutinue 0 be veunted directly to
the ataosplisre. Ths eoxhaust air from the hottest of the "hot® hoods has
been sexpled by C.W.5, filters and a maximum output of b X 10~3 mo/hr of
gasma activity detected. The average output messured about 1073 mc/hr of
geama activity over s period of aix weeks (sampled every three or fowr
‘dsyl). To date no decoutemination facilities are in operation on: these
Installations since there are larger mnmavot contaminetion that need
ouwr attention, |

The Hot Pilot Plant Redox operation, which is located in four cells
of the old plutonium pilot plant (Building 205), is a large-scale process
using sbout 40O pounds of Hanford-level urenium per batch. Up to the
Present time uo gas decontamination facilities have been provided. Total
activity discharges for oue run, which extend over about a four-day period,
aversge less than 10 mo of 1 MEV gammm activity,




It night ve well (o exaxine this proosss very briefly and indicate
vhat we Delieve t2 be responsidble for the low ocutput of radicactive particles.

l. ost of ths Banford-exposed asluge are allowed to cool for

2.

about 120 days before being processed. Iuxring this period,
the sbort.lived isotopes, such as I331, vhich hes an eight-
day half life and xenou, which has a S.h-day balf 1life,
decay by & factor of 33,000 and 105, respectively.
Isotopes such as these, which probably coutribute the
aost toward creating problems of gasecus air contamine
ation, sre therefore almost entirely eliminated.

The Redox proceas is carried on in twenty process vessels
ranging in aize from 50 to 3,000 gallons, To prevent
the escape of contaminated gsases and particlas into the
cell and ultimately iato the cperating ares, these vessels
are under six to sight inochas vacuum. This vacuum is
provided by aeans of & steam jot vhich discharges the
gases ioto the 200-foot astack. As sn added precaution,
the cell which houses the process vessels 13 sls0 kept
under a one~inch vacuum by means of & 20,000 ofm Dlower,
which also discharges the gases into the same 200-foot
stack. You have {n effect, therefore, a systea where all

alr fiows into the cella and from the cells into the veasels,

It is relatively d41fficult for conteminated gases tO oacape
from the veasels into the working aress. In fact, the
voasel off-gas aystems here are 50 efficieut that precti.
cally no sctive material is discharged through the cell
veutilation,




In our terminclogy, we refer t0 a "wet aystes™ a8 one wvhich handles
the gases from dissolver and process vessels and are normmlly satureted
with wvater or acid vapor. Usually, the "wet oystems" are of 10w volume
Meowunammtmunamummmmuﬁ The
“4ry systea®, on the other hand, refers to the hood and cell veatilation
air, vhich 1a usually of largs volums, but a low concentration of activity.

In the case of the Bedox operation, the vet systews have s discharge
mcarmwmcm. mumxmeﬁcwpmwanfm
condenser, whlle the other process gases veat directly to stesm jet and
the 200.foot stack. The vessel off-gas lilue has a flow of sabout 100 ofm
and an activity discharges of about 8 mo per ran. The dissolver line
bavndles 10 ofnm and an activity of 2 me per run,

The cell ventilation air of about 20,000 cfm is moved directiy from
the colls to the stack by a 20,000 cfm, slectrically-driven fan (& stesn-
engine-driven duplicate is provided as stendby). Negligidle guantitiss
of activity have been detected in this aystem.

Both of these aystems have been prouven successful from the standpoint
of effectivensss in eliminating air contamination during operatious snd
from the standpoint of trouble-free operation,

Ihe processing equipment for isolating I3! from irredisted ureatum
slugs ie located ia a cell _mthTQ&ﬁMMns. Although this process
bandles only 7 pounds of uranium per run as coupared to the LOO pounds in
&thzapmtun, 1&_Mammmwmcmﬂﬂm
Mmemmtmwmn/sampum One reason
for:this is the short decay period (ouly a few hours) of the uwrenium metal
and, consequently, wost of the troublesome ahort-lived isotopes are still
pPregent in large asounta,
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The process is carried on in seven closed veasels, ranging in alse
from 16 to 25 liters. The design of the veutilating systea used in this
prooess is essentislly the same as the one desscribed for the Redox process.
The cell itself is kept under a lov vacuua to preveat spread of air cone
tamination from the cell ianto the cpereting area and the veasels are Lept
under & higher vecuum to preveut contaminatiou fyoa getting out of the
vesel into the cell.

The gases from the process vesssls (vet aystea) are drewn through s
coudenser and a caustic scrubber by an air jet. The air jet discharges the
50 efm of vessel off-gnses intdo a line ruming underground to the 200-faot
Redox stack. Various determimations of radicactive particulate matter
indicate an sversge discharge of 20 mo per un of gsmms activity, Zach run
lasts approximately four daye.

The cell ventilation (dry systean) system has a capscity of about
3,000 ofm., It discharges 1o a 15-foot stack on the roof of the bdullding.
The discharge of this air just & short distance above the roof has not been
gatisfactory aﬁautim,; On several occasions, process equipmsut failure
vhich perwmitted some activity to escape from the vessels into the cell
ventilating systea has resulted in air contamination. In no case has it
heen serious but it does sxphasize the uneed of a more adequate method for
disposing of these gases. Thie we hope to corrwet when the ventilating
system 1o tied lato the new 250-foot stack recently compleoted., On two
diffearent occasions this cell veutilation system hes shown disocharges of
15 me of gamsm activity per run.

The isolation of Xel3” is & research process which is carried on in
laboratory-aized glase oquipment located in & concrete cell in Bullding
T706-Ge It 13 ons of the smallest, dbut by no meaus the lasst trovublesoms,
of the chemical processes becsuse of the very short helf life of the
aaterial used.
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The wet aad dry systems in this process are almoat identical to the
cues used in the f0dine process, The wet aystem Operstes on an alr jet
which discharges 50 ofm into the 200-foot stack, while the dry systea
dischargss 3,750 ofm over the roof of the building. Here the wet system
scrubber 1 apparently less effective than on the I131 process, as its
discharge has been evaluated as high as 3,500 so gamms per tea-bour rmun,

The dry system has caused some dsgree of air contamination on several
ooccasions wvhen equipment Dreakage ocourred in the cell. Normally, howsver,
mmuabmuonozmmauw&mmammurm To
Wuamumwm,mum@pmmwmrm
oextended to thirty fest from its origimal fifteen~-foot lewel. It is hoped
mtammunmumnuummxtummm
nev 250-foot stack.

The production of Bala in kilocurie quantities is by far the most
troublesome of the chemical separetions processes 8o far as ares contami.
ustion is concerusd. It coadines both large-scale operation and handling
of short-lived rfission products.

It is on this process that most of our temporery gasevus decoutamination

faciltties bave besn installed. Approximately 300 pounds of Hanford.
irradiated ursnium are processed for a period of about five days onoce each
mouth, Approximately five days elspss bDetwoen ithe time the uranium is
digcharged from the pile and the time processing is begun here. Because
of this short desay period the slugs contain considerable quantities of
iodine and xenon.

There ere two vet gas systems used for veatilating the process vessels
and one dry system used to veutilate the coucrete cells vhere the vessels
are located, One wet gas system is oporated Dy means of a steem Jet; 1t
dreva gases from the dissolver and neutralizer through a reflux coudenser,

‘mwauuucmwummmzummmm
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an FG=-50 glass wool filter (60 sq. ft.) to remove the particulate matter
hefore discharging the gases into the 200-foot stack, muharau-
charge from this system is 33 ofm. Activity discharged per run amounts
to about 400 mc gemmm after filters (between 500 to 1,000 mo has besn
dstected in the feed to the filters).

The other wet system is operated by means of a 300 ofm blower. The
@ases from ten other vessels are first processed through sz amwonia water
scrubber, then through F0-50 glass wool filters (60 sq. ft.) before they
are discharged to the 200-foot stack. The rate of discharge froa this
syastem is 100-150 ofw. The aotivity discharged by this system into the
stack during esch run is about 2,000 mc of gawmm sctivity with the output
sharply pesked at certain operutions., (Input to filters on two &ifferent
runs varied from 2,500 to 4,500 me.)

Froa the staadpoint of operation, both wet aystems have only given
ainor mechanical difficulties which have been cvereome., The filters
slace their installstion eight months ago have given no trouble. The glass
wool has not yet besn changed; the negligible pressure drop (less than 0,05*)
has not increased sppreciably since their installation. However, this type
of filter is estimated to be loss than 50% effective for such servioce,

The bigh output of these systesms bas been brought sbout largely by
the obsolete type of equipment used in the processing cells, The materials
used in this process are extremely radicective with siort-lived fisasion
products but the equipment is not properly sealed to prevent their escape
into the cell atmosphere. In socme parts of the process, these active
mterials are sctuslly poured from one vessel to another, vary unlike the
other processes described vhere zll trensfers are made in closed systewms,
These practices result in grose contamination of the dry cell ventilation air,

e,
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The &1y system used for veatilating the cells is yun by a 15,000 ofa
fan. The air drwwn vut of the cells is filtered through sn KG-50 glass
wool filtar (240 sq. It.) end & CWS paper filter (0O sq. £4.) before it
is discharged to the atmosphere through s fifty-foot stack. The fl1ow
through this systea is 2,500 ofm.

Siuce their installation six months ago, these £ilters have created
a0 difficalty in opsretion. The pressure drop acroes the filters has been
only 3.6" vater aud it is anticipated that there vill be 50 need for
changing thess filters until a nev and better aystem is installed in the
near future. Ounly a alight increass in pressure drop bas been unoticed
siunge Jeamuary, 1949. The installation of thess filters Las reduced the
discharge of activity iato the ataosphere by e considerable factar. The
mam~mmrnwmuhsawmmna:m
activity per run indicating a filter efficiency of 97%. The dry line dis.
wamemmlusMMmmﬁzmua,‘jwmn,%em
of gammm. he@metthuo&éiﬁm,phmhnbmmmmm
charge these gases to the new 250-foot stack and to add other decontamination
equipmeat vhich will be discussed later.
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fole U0 After filter

The hotbest of the “hot" laborstory hoods dischargs about 10°3 mc/hr
of samma activity directly to the atmosphere.
The Hot P1lot Plant Redox process dischergss about 10 mo/run (four days)
through the wet system to the 200 Area stack, The dry system (cell
veutilation) contains culy negligible guantities. |
The I131 prodnction process releames about 20 me of games sctivity/run
(four days) through the wet system vhick discharges to the 200-foot
stack. About 15 mc of gamma astivity have beeu detected in the dry
system which dischargss fifteen foet above the roof of the 706-C
Bailding.
The Xe'3” ressarch process relsases varying amounts of redicactive
particlss from 3,500 mo/run maximum through the wet system. This
material ia discharged up the 200-foot stack. The dry system, vhich
discharges to a 30-foot stack on the roof of the 706-C Building averages
ebout 150 mo/run.
The Rala process in the 706-D Building, which has been provided with
temporary gane-clsaning fecilities, releasea the following cuantities
of radicective particles:
SISTR Dissolver off-gas liue - 35 cfa

Before filter - 500 to 1,000 mc (setimate)

After filter - OO mc gamme/run
Vessel off-gas line - 100«150 cfm

Before filter - 2,500 to 5,000 a0 (estimate)
n..  ATtEr filter - 2,000 mo grean /Tun
TN
¢~ CeLl ventilation 3,000 ofe

FE . Bofore filter - 2,500 to 15,000 ac (estimate)
- 120 nc gamme/Tun

Inta by: =. 4. Witkowskl
Ce 2. Coughlen
. Haryis Blauer
R e 5 i, &ing

Zdited b’g Le 3¢ Blet
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